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(54) ON-VEHICLE RADAR APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an on-vehicle 
radar apparatus by which the kind of a preceding vehicle 
observed by using transmitted and received radio waves 
can be discriminated, by a method wherein the intensity 
distribution of reflected radio waves with reference to the 
scanning angle of a radio-wave beam stored on a 
memory is compared with a model pattern. 
SOLUTION: A control circuit 10 continuously outputs 
radio waves from a high frequency oscillator 20. 
Radiated radio waves from an antenna 23 are reflected 
by a mirror 5 which is scanned in a prescribed angle 
range so as to radiate a preceding vehicle. Its reflected 
radio waves are received by the antenna 23. A mixer 26 
generates a beat signal on the basis of the phase 

difference between input radio waves from a directional coupler 24 and reflected radio waves 
from a circulator 25. A frequency analyzer 28 analyzes a frequency. A computing means 1 1 
measures a frequency distribution and received electric power on the basis of its output. On 
the other hand, the intensity distribution of the reflected radio waves with reference to the 
scanning angle of received reflected radio waves is stored in a memory 12. A curve shape 
which is indicated by the stored intensity distribution of the reflected radio waves is compared 
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with a model pattern 13 for every vehicle kind by a vehicle-kind specifying means 14. Whether 
the vehicle kind of a preceiving vehicle is a bus, a truck or a two-wheeled vehicle is judged. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the radar installation for mount equipped with a means to observe the distance to a 
precedence car by time amount until it emits an electric wave ahead of a car and receives the reflected 
wave A means to scan the include angle of the radio beam which receives, and a means to accumulate 
the intensity distribution of the back-scattering to the scan include angle of a radio beam on memory, 
The radar installation for mount characterized by having the model pattern which recorded beforehand 
the intensity distribution of the back-scattering to the scan include angle of a radio beam for every type 
of a car, and a means to specify the type of a car of a precedence car for the intensity distribution 
accumulated on said memory as compared with this model pattern. 

[Claim 2] Said model pattern is the radar installation for mount according to claim 1 by which two or 
more preparation was carried out according to the distance to a precedence car. 

[Claim 3] The radar installation [ equipped with the display prepared in the driver's seat, and a means to 
display the icon according to the type of a car of a precedence car on the screen of this display ] for 
mount according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is carried in an automobile and relates to amelioration of the 
radar installation which observes the distance between two cars to the precedence car which runs on the 
street. This invention relates to the technique of identifying the type of a car of a precedence car with a 
radar installation. 
[0002] 

[Description of the Prior Art] The radar installation for carrying in an automobile is spreading. The radar 
installation carried in an automobile observes the distance between two cars to a precedence car by 
emitting a radio beam towards the transit direction front, receiving the reflected wave from the 
precedence car by the radio beam, and measuring the time amount from radiation of an electric wave to 
reception of a reflected wave. Electric-wave allocation for this is set up while being 50-100GHz 
generally, although it is different with each country. The equipment which is carrying out current spread 
performs frequency modulation to a radiated wave, carries out frequency detection of the received 
electric wave, makes the beat frequency of the detection output and modulation input of a radiated wave, 
and identifies distance with the beat frequency. 

[0003] The applicant for this patent indicated the structure for mounting a radar installation in an 
automobile, and invention about the protection member in Japanese Patent Application No. No. (it sets 
at the time of this application application, and is un-opening to the public) 233416 [ eight to ]. 
Moreover, in Japanese Patent Application No. No. (it sets at the time of this application application, and 
is un-opening to the public) 349299 [ nine to ], the gestalt of the display of a driver's seat and invention 
corresponding to weather change were indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] Drawing 5 is a gestalt for displaying the print-out of the 
radar installation for cars on a driver's seat, and indicates this fundamental structure in prior [ above ] 
(Japanese Patent Application No. No. 349299 [ nine to ]). That is, the gestalt which displays a road 
surface on the image display device formed in a driver's seat, and displays the image of a precedence car 
as an icon into this road surface is a display intelligible for an operator. With the conventional technique, 
it was required to boil whether they are that this is a truck, and it is a passenger car, or a two-wheel 
barrow or a bus, therefore for an operator to input by actuation etc. 

[0005] This invention is carried out to such a background and it aims at offering the equipment which 
can detect the type of a car of a precedence car automatically from the received electric wave of the 
radar installation for mount. This invention detects the type of a car of a precedence car automatically, 
and aims at offering the equipment automatically displayed on the output screen of a radar installation 
by making this into an icon different, respectively. This invention aims to let actuation offer the radar 
installation which is not troublesome. This invention aims at offering the radar installation with which 
an operator can recognize a precedence car proper to the transit in a thick fog or the night. 
[0006] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 8/16/2006 



JP,11-271441,A [DETAILED DESCRIPTION] 



Page 2 of 6 



[Means for Solving the Problem] This invention is characterized by identifying the type of a car of the 
precedence car observed using the transceiver electric wave of the radar installation which observes the 
distance between two cars to a precedence car. 

[0007] Namely, this invention is set to the radar installation for mount equipped with a means to observe 
the distance to a precedence car by time amount until it emits an electric wave ahead of a car and 
receives the reflected wave, radiation — and — or with a means to scan the include angle of the radio 
beam which receives, and a means to accumulate the intensity distribution of the back-scattering to the 
scan include angle of a radio beam on memory It is characterized by having the model pattern which 
recorded beforehand the intensity distribution of the back-scattering to the scan include angle of a radio 
beam for every type of a car, and a means to specify the type of a car of a precedence car for the 
intensity distribution accumulated on said memory as compared with this model pattern. 
[0008] As for said model pattern, it is desirable to have the display which two or more preparation was 
carried out according to the distance to a precedence car, and was prepared in the driver's seat, and a 
means to display the icon according to the type of a car of a precedence car on the screen of this display. 

[0009] A radar installation emits a radio beam towards the transit direction front, receives the reflected 
wave of the radio beam from a precedence car, measures the time amount from radiation of a radio beam 
to reception of a reflected wave, and observes the distance between two cars to a precedence car. 
[0010] When observing this distance between two cars, the include angle of the radio beam which 
emanates and receives is scanned, and the intensity distribution of the back-scattering to the scan include 
angle of this radio beam are accumulated on memory. 

[001 1] The intensity distribution accumulated on this memory are compared with the intensity 
distribution of the back-scattering to the scan include angle of a radio beam beforehand recorded as a 
model pattern about two or more types of a car. 

[0012] In the case of a passenger car, the intensity distribution of the back-scattering to the scan include 
angle of this radio beam show a low value on fixed level regardless of a scan include angle. The 
reinforcement falls so that the scan include angle which shows true back may show the reinforcement 
maximum at about 0 times and, as for the case of a truck, may lengthen the skirt on both sides. 
Moreover, in the case of a bus, behind [ true ] about 0 times, a scan include angle shows low level 
comparable as a passenger car, and shows high level on the both sides. 

[0013] Thus, since the intensity distribution of back-scattering change with types of a car, this is 
recorded as a model pattern and the type of a car of a precedence car can be specified by collating with 
this model pattern the intensity distribution measured by scanning the include angle of a radio beam. 
[0014] The distance with a precedence car is always changed. If distance changes even if it is the same 
type of a car, the intensity distribution of the back-scattering to the scan include angle of a radio beam 
will also change. Therefore, the model pattern to record carries out the multi-statement of the distance to 
a precedence car, records two or more patterns corresponding to the distance set up about each type of a 
car, and can specify a type of a car still more correctly by comparing with the model pattern in the 
distance. 

[0015] Since the type of a car specified by the comparison with a model pattern can be displayed by the 
icon when it is the car with which it had the indicating equipment which displays a road surface on a 
driver's seat, correspondence with the precedence car which actually appears from a driver's seat, and the 
precedence car which appears on the screen of an indicating equipment can be recognized correctly. 
Moreover, when the front cannot be seen at the time of the transit in a thick fog or the night, it can 
recognize proper whether they are that the preceded car is a truck, and it is a passenger car, or a two- 
wheel barrow or a bus. 
[0016] 

[Embodiment of the Invention] 
[0017] 

[Example] Next, this invention example is explained based on a drawing. Drawing 1 is the block 
diagram showing the configuration of the important section of the radar installation for this invention 
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example mount. 

[0018] It has the radar installation 1 for mount which observes the distance to a precedence car by time 
amount until this invention example emits an electric wave ahead of a car and it receives the reflected 
wave, and the distance-between-two-cars display 2 and an image display device 3 are arranged at a 
driver's seat. 

[0019] The control circuit 10 which includes an operation means 1 1 to calculate the distance to the body 
which is ahead of a car from the time amount from transmission of an electric wave to reception of a 
reflected wave in the radar installation 1 for mount, The high-frequency oscillator 20 with which an 
oscillation frequency oscillates the RF of 60 or a 76GHz band, The antenna 23 which transmits towards 
the transit direction space of a car by making the output of this high frequency oscilator 20 into a radio 
beam, and receives that reflected wave, The first attenuator 21 and second attenuator 22 which adjust the 
attenuation factor of the electric wave which the high-frequency oscillator 20 generated, The directional 
coupler 24 which branches the output from the first attenuator 21, The circulator 25 which receives the 
reflected wave from an antenna 23 while outputting the output from this directional coupler 24 to an 
antenna 23, The mixer 26 which mixes the output of the second attenuator 22, and the output of a 
circulator 25, It has A-D converter 27 which carries out analog-to-digital conversion of the output of this 
mixer 26, the frequency analyzer 28 which performs frequency analysis of the output of this A-D 
converter 27, and is outputted to a control circuit 10, and the low frequency amperometry machine 29 
which measures the low frequency current value outputted from the mixer 26. 
[0020] Furthermore, the radio beam which an antenna 23 emits and receives as a description of this 
invention, Or the memory 12 which it has the actuation means 4 whenever [ electric-wave beam angle / 
which scans the include angle of one of the radio beams ], and accumulates the intensity distribution of 
the back-scattering to the scan include angle of a radio beam in a control circuit 10, The model pattern 
13 which records beforehand the intensity distribution of the back-scattering to the scan include angle of 
a radio beam for every type of a car, A type-of-a-car specification means 14 to specify the type of a car 
of a precedence car for the intensity distribution of the radio beam accumulated on memory 12 as 
compared with this model pattern 13, An image-processing means 15 to perform the image processing 
of the icon according to the type of a car specified by this type-of-a-car specification means 14 and a 
transit way, and to output to an image display device 3, and the include-angle actuation control means 
16 which controls the actuation means 4 whenever [ electric-wave beam angle ] are included. 
[0021] Moreover, the actuation means 4 is equipped with the mirror 5 which reflects the radio beam 
emitted and received, and the motor 6 which scans the include angle of a mirror 5 according to the 
control signal from the include-angle actuation control means 16 in the range of (-theta - +theta:, for 
example, theta= 10 degrees) whenever [ electric-wave beam angle ]. 

[0022] Thus, the constituted radar installation 1 for this invention example mount is held in the body of 
a radar installation formed with the dome 3 1 which is formed with a dielectric material, and emits or 
receives a radio beam, and the case 32, as shown in drawing 2 as the example. A dome 3 1 and a case 32 
are mechanically combined by the lockscrew 34 through packing 33, and the back lid 37 is fixed to back 
end opening of a case 32 by the mounting screw 36 through packing 35. The fixture 39 with which the 
mounting hole 38 for attaching in a car body was formed is formed in a dome 3 1 . 
[0023] The radar installation 1 for mount is fixed to a bumper 40 with a fixture 39, as shown in drawing 
3 . Drawing 4 shows the mounting position in the car body of the radar installation 1 for mount, the 
distance-between-two-cars display 2, and an image display device 3. The distance-between-two-cars 
display 2 and an image display device 3 are arranged in a legible location that it is easy to operate an 
operator as shown in drawing 5 . 

[0024] Here, the reinforcement of the back-scattering to the scan include angle of a radio beam is 
explained. The reinforcement of back-scattering is expressed by the radar reflection cross section 
(RCS:Rader Cross Section) or received power (Pr). 

[0025] The radar reflection cross section (RCS) is =(RCS) (4piA2 cos2 theta)/lambda2A. : Area theta of 
a reflective object : Whenever [ angle-of-incidence / of a radio beam / lambda ] : It asks with the 
wavelength of a radio beam. 
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[0026] Moreover, received power (Pr) is (Pr) =Ptg2. Iambda2 S/(4pi)3 d4Pt : Transmitted power g : 
Antenna gain lambda : Wavelength S of a radio beam : Radar reflection cross section (RCS) 
d : It asks with the distance to a measuring object object. 

[0027] As shown in drawing 6 , in order to find the reflective power from a car posterior part supposing 
a precedence car on the street [ actual ] The transit direction of a car is made into 0 times. From the radar 
installation 1 for mount in the scan include-angle range of **theta (for example, **10 degrees) If the 
reinforcement of back-scattering is measured about the distance between two cars dl (30m), d2, and 
(50m) d3 (100m) The reinforcement of back-scattering falls with the inclination for every distribution 
curve to be the same as maximum dl max, d2 max, and d3 max are shown and whenever [ radiation 
angle ] becomes large, when whenever [ radiation angle ] is 0 times also in which the distance between 
two cars, as shown in drawing 7 (a). Drawing 7 (b) shows the reinforcement of the back-scattering to 
each distance between two cars. 

[0028] If such measurement is performed about the car with which types of a car, such as a passenger 
car, a bus, a truck, and a two-wheel barrow, differ, the intensity distribution of back-scattering will 
appear by pattern different, respectively by the type of a car. Such an intensity-distribution property that 
changes with types of a car is beforehand recorded on memory 12 as a model pattern. 
[0029] Drawing 8 (a), (b), (c), and (d) show the intensity distribution of the back-scattering to the scan 
include angle for every type of a car. This shows the intensity distribution in the specific distance 
between two cars d (for example, 50m). This drawing (a) is the intensity distribution of a passenger car. 
In the case of a passenger car, low, related almost fixed radio field intensity is shown in a scan include 
angle (theta). This drawing (b) is the intensity distribution of a bus. Reflectivity when, as for the case of 
a bus, a scan include angle emits a radio beam to 0 times, i.e., true back, shows a low value comparable 
as a passenger car, and when reflectivity becomes large and a scan include angle (theta) is further 
enlarged as a scan include angle (theta) becomes large at right and left, it shows the concave inclination 
for reflectivity to fall. This drawing (c) is what showed the reflectivity of a truck, and in the case of a 
truck, the inclination of Yamagata for the reinforcement to fall is shown as reflectivity shows maximum 
and a scan include angle (theta) becomes large, when a scan include angle (theta) is 0 times. Moreover, 
this drawing (d) is what showed the reflectivity of a two-wheel barrow, and when reflectivity shows 
maximum in the true back whose scan include angle is 0 times and a scan include angle (theta) becomes 
large slightly, reflectivity shows the inclination of the Oyama form where it falls quickly. 
[0030] Draw ing 9 shows the reinforcement of the back-scattering for every type of a car to change of the 
distance between two cars measured with the radar installation for this invention example mount. The 
reinforcement of back-scattering falls as the distance between two cars becomes large according to this, 
the reinforcement of the back-scattering in the same distance between two cars shows a value with the 
biggest bus, and, subsequently to the order of a truck, a passenger car, and a two-wheel barrow, the 
reinforcement of back-scattering becomes small. 

[0031] Thus, since the inclination of the intensity distribution of the back-scattering to the scan include 
angle of a radio beam and its reinforcement change with types of a car, respectively, the inclination of 
these intensity distribution can be recorded as a model pattern for every type of a car, and the type of a 
car of a precedence car can be specified by comparing with this model pattern the inclination of the 
intensity distribution at the time of the transit which scanned the include angle of a radio beam and was 
obtained. 

[0032] Even if it records two or more patterns about the same type of a car as shown in a model pattern 
at drawing 10 , and the distance between two cars changes, it enables it to identify the intensity 
distribution of back-scattering, since the level on the strength changes with distance between two cars, 
although the inclination same by the same type of a car is shown as shown in drawing 7 and drawing 9 . 
[0033] The example shown in this drawing SO is what showed the model pattern of a bus, and the 
intensity distribution of each back-scattering in case the distance between two cars is 30m, 50m, and 
100m are recorded. Two or more model patterns are similarly recorded about a passenger car, a truck, 
and a two-wheel barrow. 

[0034] When a precedence car is shown in the image display device 3 formed in the driver's seat, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 8/16/2006 



JP,11-271441,A [DETAILED DESCRIPTION] 



Page 5 of 6 



icon according to that type of a car is displayed on it, but as an elephant form showing a type of a car as 
shows the posterior part configuration of the truck shown in drawing. 11 (a), (b), (c), and (d), a passenger 
car, a bus, and a two-wheel barrow to drawing 12 (a), (b), (c), and (d), this icon be displayed on an 
image display device 3, as shown in drawing 13 . 

[0035] Next, actuation of the radar installation for this invention example mount is explained. Drawing 
14 is a flow chart which shows the flow of the distance-between-two-cars measurement actuation by the 
radar installation for this invention example mount. 

[0036] If the radar installation 1 for mount is started, a control circuit 10 will output the electric wave of 
a 70GHz band continuously from a high-frequency oscillator 20. An attenuation factor is adjusted by the 
first attenuator 21, and this electric wave is emitted from an antenna 23 via a directional coupler 24 and 
a circulator 25. 

[0037] A control circuit 10 sends out a control signal to an actuator 7 from the include-angle actuation 
control means 16 at radiation and coincidence of this electric wave, and drives a motor 6 with a 
predetermined rotational speed. It scans in the include-angle range (**theta:, for example, * * 1 0 degrees) 
in which the mirror 5 was beforehand defined with the rotation drive of this motor 6. It reflects by the 
mirror 5 and the electric wave emitted from the antenna 23 is emitted ahead of a car. 
[0038] It reflects in a precedence car, it reflects by the mirror 5 further, and is received by the antenna 
23, and the emitted electric wave is outputted to a mixer 26 from a circulator 25. From a mixer 26, a beat 
signal is generated from the phase contrast of the electric wave and the reflected wave from a circulator 
25 which were inputted via a directional coupler 24 and the second attenuator 22, and it is outputted. 
[0039] This beat signal is changed into a digital signal from an analog signal by A-D converter 27, gain 
is adjusted, and a frequency is analyzed by the frequency analyzer 28. The measurement output of the 
low frequency current value which branched from the output and mixer 26 from this frequency analyzer 
28, and was measured with the low frequency amperometry vessel 29 is inputted into the operation 
means 11, and frequency distribution and its received power are measured. Distance and relative 
velocity with a precedence car calculate according to this measured frequency distribution. 
Subsequently, while an alarm occurs from the alarm outside drawing noting that it will approach too 
much, if it is judged whether it is smaller than the alarm limit value of the distance between two cars to 
which the distance between two cars with the calculated precedence car was set and it is small, an icon 
lights up red. 

[0040] On the other hand, the operation means 1 1 accumulates the intensity distribution over the scan 
include angle of the back-scattering which received in memory 12, compares the model pattern 13 for 
every type of a car which the type-of-a-car specification means 14 explained using the curved 
configuration and curved drawing 10 which the intensity distribution of this accumulated back- 
scattering show, and judges any of a passenger car, a bus, a truck, or a two-wheel barrow the types of a 
car of a precedence car are. 

[0041] When the curvilinear configuration which the intensity distribution of this back-scattering show 
is in agreement with either of the model patterns 13, it judges further whether the received-power 
property of a model pattern is compared with the received-power property of back-scattering, and it is in 
agreement. If this received-power property is in agreement, a type of a car is specified, and as the image- 
processing means 15 shows this specified type of a car to drawing 13 as an icon shown in drawing 12 , it 
displays on an image display device 3. 

[0042] When it corresponds to neither of the types of a car by the comparison with the curvilinear 
configuration and the model pattern 13 which the intensity distribution of back-scattering show, a black 
dot mark is displayed. Moreover, when there is no type of a car which corresponds also in the 
comparison of a received-power property, a black dot mark is displayed. In this case, the magnitude of a 
black dot changes with the reinforcement of back-scattering, when radio field intensity is small, it is 
small, and when large, it displays greatly. 

[0043] The icon which corresponds by actuation can be chosen and displayed to view the type of a car 

which an operator precedes, and display an icon on the location of the black dot mark. 

[0044] 
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[Effect of the Invention] As explained above, according to this invention, the type of a car of a 
precedence car is automatically detected from the received electric wave of the radar installation for 
mount, and it can be automatically displayed on the output screen of a radar installation, being able to 
use this as an icon different, respectively. Thereby, while an operator can recognize correspondence with 
the precedence car which actually appears from a driver's seat, and the display car of the display screen, 
it is on the street [ of a thick fog condition ], and transit at night, and also when a front cannot be seen, 
an operator can recognize the type of a car of a precedence car proper. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 8/16/2006 



JP,11-271441,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the important section of the radar 
installation for this invention example mount. 

[Drawing 2] The perspective view showing an example of the appearance configuration of the radar 
installation for this invention example mount. 

[Drawing 3] The perspective view showing the condition that the radar installation for this invention 
example mount was attached in the car body. 

[Drawing 4] Drawing showing the mounting position of the radar installation for this invention example 
mount, a distance-between-two-cars display, and an image display device. 

[Drawing.5.1 Drawing showing the example of arrangement of the driver's seat of the distance-between- 
two-cars display in connection with the radar installation for this invention example mount, and an 
image display device. 

[Drawing 6] Drawing explaining the experiment approach of intensity-distribution measurement of the 
back-scattering to the scan include angle of the radio beam by the radar installation for this invention 
example mount. 

{Drawing .7] For (a), (b) is drawing showing the inclination of the intensity distribution of the back- 
scattering for some of every distance between two cars, and drawing showing the maximum of the 
intensity distribution in the distance between two cars. 

[Drawing 8] (a), (b), (c), and (d) are drawing showing the intensity distribution of the back-scattering to 
the scan include angle for every type of a car of this invention example. 

[Drawing 9] Drawing showing the reinforcement of the back-scattering for every type of a car to change 
of the distance between two cars measured with the radar installation for this invention example mount. 
[Dra wing 1 0] Drawing showing an example of the model pattern recorded on the radar installation for 
this invention example mount. 

[Drawing 11] (a), (b), (c), and (d) are drawing showing the posterior part configuration for every type of 
a car. 

[Drawing 12] (a), (b), (c), and (d) are drawing showing the example of the idea showing a type of a car. 
[Drawing 13] Drawing showing the example of image display of the radar installation for this invention 
example mount. 

[Drawing 14] The flow chart which shows the flow of the distance-between-two-cars measurement 
actuation by the radar installation for this invention example mount. 
[Description of Notations] 

1 Radar Installation for Mount 

2 Distance-between-Two-Cars Display 

3 Image Display Device 

4 It is Actuation Means whenever [ Electric- Wave Beam Angle ]. 

5 Mirror 

6 Motor 
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7 Actuator 

10 Control Circuit 

1 1 Operation Means 

12 Memory 

13 Model Pattern 

14 Type-of-a-Car Specification Means 

15 Image-Processing Means 

16 Include- Angle Actuation Control Means 

20 High-frequency Oscillator 

21 First Attenuator 

22 Second Attenuator 

23 Antenna 

24 Directional Coupler 

25 Circulator 

26 Mixer 

27 A-D Converter 

28 Frequency Analyzer 

29 Low Frequency Amperometry Machine 

31 Dome 

32 Case 

33 35 Packing 

34 Lockscrew 

36 Mounting Screw 

37 Back Lid 

38 Mounting Hole 

39 Fixture 

40 Bumper 



[Translation done.] 
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